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THE CoLLEGE oF WILLIAM AND MARY 
BOARD OF VISITORS 
James W Brinkley'93-'94 .. ........ .......... .... ................. ........ .. ..... ... .... .......... .. .. ................................ .. ....... ......... Rector 
Hays T Watkins, LL.D. '92-'93 
James B. Murray, Jr. '93-'94 ........ .. .. ..... ...... ................. .. .. ...... .. ... .. .. ........................................................ Vice Rector 
James W Brinkley '92-'93 
Audrey M. Harris '93-'94 ... .. ......... ................ .. ..... ........................ ............................................................. Secretary 
James E. Ukrop '92-'93 
A. Marshall Acuff, Jr. '92- '94 
Frank A. Batten '92-'94 
Edward J. Campbell'92- '94 
J. Edward Grimsley '92-'94 
Gilbert M. Grosvenor, L.H .D. '92-'94 
Najeeb E. Halaby '92-'94 
Audrey M. Harris '92-'94 
Norma B. Harvey '92 -'94 
Janet Hill '92-'94 
Joseph R. Koons '92-'94 
James W McGlothlin '92-'94 
Shepard W McKenney '93-'94 
James B. Murray, Jr.'92-'9 3 
William B. Spong, Jr., LL.D. '93-'94 
Wallace H. Terry '92-'93 
John H. Tucker, Jr. '92-'94 
James E. Ukrop '92-'94 
James J. Vergara, Jr. '93-'94 
Hays T Watkins '92-'94 
Walter J. Zable '93- '94 
THE COLLEGE OF WILLIAM AND MARY 
ADMINISTRATION 
Timothy]. Sull ivan .... ..... ................................. ...... .... ................... .. ....................... .. ...... ............... ... ......... President 
Melvyn D. Schiavell i '92-'93, Gill ian T Cell '93 -'94 ............................. ............ .. .......... .... .. ...... ................... Provost 
Edward T Allenby '92-'93 .................. .. ................ .. .. .. .. .. .. .. .. .... .... ...... . Vice President for University Advancement 
Dennis Slon '93-'94 .... ............ .... ....... .. .. .. .... ............ ................ Acting Vice President for University Advancement 
Wi lliam F. Merck II .. ........ ... .. .. .. ....... .. ..................... ... ........... ...... ... Vice President for Administration and Finance 
VIRGINIA INsTITUTE OF MARINE SciENCE 
ScHOOL OF MARINE SciENCE 
ADMINISTRATION 
Dennis L. Taylor ...... ....... ... ................ ..... ... .. .. ................... ............ .. .... ..... .... ... .... ... .................... Dean and Director 
John D. Milliman ...... ........................ .. .... .... ...... .... .................... .......... .. .... .. ........ ...... .. .... Dean of Graduate Studies 
Henry Acero, Jr . .. .. .. .. ....... Acting Dean of Graduate Studies '92-'93 , Associate Dean of Graduate Stuclies'93-'94 
Robe rt J. Byrne .. ...... .. .................................... .. .... ...... .............. .... ....... Director for Research and Advisory Services 
Will iam D. DuPaul ...... ..... .. ............... ............. .... ...................................... Associate Director for Advisory Services 
Paul V. Koehly ................... .... ...... .. ... .. ............................ .. .... .. .... ........ . Associate Director for Planning and Budget 
Mark W Luckenbach .. ...... .. ........ .. ..... .. ... ....... .. ..... ... .. ......... ..... ... Scientist-in-Charge of Eastern Shore Laboratory 
Robert J. Orth ........ .. .. .. ................ .. .. .. .. .. ........ ........................ .. .... ........... Chair, Department of Biological Sciences 
Robert J. Hugge tt '92-'93, Morris H. Roberts, Jr. '93-'94 ........ .... .... Chair, Department of Environmental Sciences 
Roge r L. Mann .... ........ .... .. ................ ...... ................ .... .. .. ......... ...... ............ Chair, Department of Fisheries Science 
L. Donelson Wright '92-'93, AlbertY. Kuo '93-'94 .................. .. .. .... ........ . Chair, Department of Physical Sciences 
Carl H. Hershner .. .......... .. .................................................. Chair, Department Resource Management and Policy 
MARINE SciENCE DEVELOPMENT CouNCIL 
1992,1994 
The Marine Science Development Council is an advisory body composed of Virginia's business and industry 
leaders and priva te citizens interes ted in the continuing vitality of VIMS and its roles in research and advising managers 
of Virginia's marine and es tuarine natural resources. The primary function of the Council is to advise the Dean and 
Director of the Institute on planning and implementation of research and advisory se rvices programs. Additionally, the 
Council advises the Institute on its private sector initiative program. This program is direc ted toward assisting VIMS in 
securing private resources to accomplish irs goals. 
The membership of the Marine Science Development Council for the years 1992-94 included the following: 
Mr. George W Roper, II 
Council Chairman 
Hampton Roads Maritime 
Training Center 
Norfolk, VA 
Mr. John A. Ahladas 
Virginia Power 
Richmond, VA 
Mr. Charles R. Amory, Jr. 
L. D. Amory and Company, Inc. 
Hampton, VA 
Mrs. Cynthia C. Andrews 
Hampton, VA 
Mr. C. C. Ballard 
Ballard Fish & Oyster Co., Inc. 
Norfolk, VA 
Mr. Thomas Blackburn 
Chesapeake Paper Products Co. 
West Point, VA 
Mrs. Sara M. Boyd 
Virginia Beach, VA 
Ms. Dianne Nunnally Collins 
Richmond, VA 
Mr. Julian F. Cox, Jr. 
Newport News Shipbuilding 
Newport News, VA 
Mr. C. A. Cutchins, III 
Norfolk, VA 
Mr. Peter Glasel 
Weidmuller Group 
Germany 
Mr. Bruce C. Gottwald, Sr. 
Ethyl Corporation 
Richmond, VA 
Mr. Emory A. Gross 
Fire Suppression Systems 
Portsmouth, VA 
Mr. Brenton S. Halsey 
James River Corporation 
Richmond, VA 
Mr. Arthur W. Helwig 
Ethyl Corporation 
Richmond, VA 
Mr. Charles M. Irvin 
Norfolk Southern Corporation 
Norfolk, VA 
Mr. Alvin T. Ke ith 
Amoco Oil Company 
Yorktown, VA 
Vice Admiral Vincent A. Lascara 
USN (Ret.) 
The Jonathan Corporation 
Norfolk, VA 
Mr. Robert P. Leber 
Newport News Shipbuilding 
Newport News, VA 
The Honorable John 0. Marsh, Jr. 
Winchester, VA 
Mr. E. Morgan Massey 
A. T. Massey Coal Company, Inc. 
Richmond, VA 
Mr. Randolph W McElroy 
NationsBank of Virginia 
Richmond, VA 
Mr. John R. Miles 
J. H . Miles & Company, Inc. 
Norfolk, VA 
Mr. William C. Monroe 
Caro, Monroe and Liang Architects, Inc. 
Newport News, VA 
Mr. Joseph R. Neikirk 
Norfolk Southern Corporation 
Norfolk , VA 
Mr. W R. "Pat" Phillips, Jr. 
Newport News Shipbuilding 
Newport News, VA 
Mr. F. Farrell Sanders 
Newport News Shipbuilding 
Newport News, VA 
Mr. Charles G. Thalhimer, Jr. 
Green Top Sporting Goods 
Glen A llen, VA 
Mr. Charles G. Thalhimer, Sr. 
Richmond, VA 
Mr. Guilford D. Ware 
Crenshaw, Ware & Martin 
Norfolk, VA 
Mr. William S. Wells III 
Wells Scallop Company 
Seaford, VA 
Captain J. Maury Werth 
Williamsport, MD 
Dr. James A. Wesson 
Glouceste r, VA 
Mr. Scott C. Whtiney 
George Mason University 
Arlington , VA 
Mr. Martin H . Wilcox 
Gloucester, VA 
Mr. Henry C. Wolf 
Norfolk Southern Corporation 
Norfolk, VA 
Mr. Douglass K. Woolfolk 
The Woolfolk Companies 
Richmond, VA 
Mr. George A. Zahn , Jr. 
Gloucester, VA 
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HIGHLIGHTS 1992 .. 1994 
• The citi zens of Virginia approved the Higher Education General Obligation 
Bond Issue in November of 1992 that included funding for the design and 
construction of the Marine Chemistry and Toxicology Building at the 
Gloucester Point campus. 
• T he office of Sponsored Research administered $23 million of active grant 
and contract awards with expenditures tor the biennium amounting to 
$ 13,978,634. 
• Ten new facul ty were appointed during the biennium. 
• The appointment of a new Dean of Graduate Studies, Dr. John M. 
Milliman, in 1993 coincided with a major revision and restructuring of the 
academic program. 
• A restructuring of the Institute and School took place with divisions being 
replaced by fi ve departments organized on disciplinary lines and focused on 
integrating the institution's three-part mission of research, graduate 
education and advisory work . Additionally, a Faculty Council and an 
Academic Council were to assist in certain aspects of the governance of the 
institution. 
• A survey of graduates from academic years 1984 to 1993 was conducted in 
late 1993 . The resul ts showed that SMSNIMS graduates at both the 
Masters and doctoral levels were experiencing a significant level of success 
in the marketplace finding jobs. 
• Dr. Eugene M. Burreson received one of five Alumni Fellowship Awards 
presented to university faculty for 1993 by the Society of the Alumni of the 
College of William and Mary. 
• The William J. Hargis, Jr. Fellowship Fund was established with gifts and 
commi tments totalling $35,000 from alumni, faculty, staff and friends. 
Giancarlo Cicchetti recipient of first 
annual William J. Hargis, Jr. award. 
Dr. John D. Milliman, 
Dean of Graduate Studies 
The Marine Chemistry and 
Toxicology building will provide 
laboratories and offices for 20-25 
professors and their students. 
Included in the 60,000 square 
foot facility will be six "blocks" of 
laboratories dedicated to 
multidisciplinary research. 
Oyster immunology and disease, 
plankton studies, fisheries 
genetics and environmental 
chemistry are among the research 
programs to be housed in the 
building. Construction is 
scheduled for completion in the 
fall of 1996. 
Dr. Eugene Burreson, Department 
of Fisheries Science 
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RESEARCH ACTIVITY 
Through aggressive pursuit of external support by the faculty and staff to augment Commonwealth funding, the last decade has seen a quadrupling of funds devoted to research. Enhancement has been due to regional efforts on Chesapeake Bay restoration, and to realignment of national priorities towards the coastal ocean and global 
change processes. 
VIMS/SMS is committed to excellence and diversity in its research activities. Approaching a future that includes 
opportunities for achieving greater growth in our research endeavors and aware of the escalating challenges to the 
earth's environment, we will continue to emphasize our commitment to an increased understanding of the coastal 
ocean and estuaries. 
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Year 
1989 
1990 
1991 
1992 
1993 
1994 
Active Award Volume 
#Awards Award Totals 
197 $10,145,765 
205 11,603,672 
226 12,585,085 
241 13,786,422 
253 15,310,007 
286 16,165,089 
Total Research Expenditures 
1984; 1994 
........ ,o. ..• D .. 
; 
,D 
, 
, 
--- General Fund 
. ··········.o·· ... 
- -o-- Grants & Contracts 
........ o' 
84 85 86 87 88 89 
Years 
90 91 92 93 94 
FINANCIAL AcTIVITY 
300 
250 
200 
150 
100 
50 
0 
Total Proposals 
1988-1994 
Year 
1993 Research Expenses 
General Funds 
$4,129,128 
Match 
$ 1,119,670 
The College of William and Mary's 
audited financial statement, which 
includes VIMS/SMS is available upon 
request. 
Grants & Contracts 
$7,072,400 
1994 Research Expenses 
General Funds 
$ 4,678,573 
Match 
$ 1,115,154 
Grants & Contracts 
$ 6,891,975 
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NEW FACULTY 1992--1994 
Iris C. Anderson 
Professor of Marine Science 
Department of Biological Sciences 
B.S. Colby College, S.M. Massachusetts Institute of 
Technology, Ph.D. Virginia Commonwealth University 
Research focuses on the biological and physical processes 
that govern exchanges of dissolved inorganic and organic 
forms of nit rogen and carbon between uplands, wetlands, 
the atmosphere and coastal waters. 
Courses: Aquatic Microbial Ecology 
Methods in Aquatic Microbial Ecology 
James E. Bauer 
Assistant Professor 
Department of Physical Sciences 
B.A. Bos ton University, M.S. SUNY, Stony Brook, 
Ph.D. University of Maryland 
Current research focuses on evaluating the cycl ing of 
dissolved organic matter in Atlantic and Pacific oceans. 
Courses: Chemical Oceanography 
Isotope and O rganic Geochemistry 
Elizabeth A. Canuel 
Assistant Professor 
Department of Physica l Sciences 
B.S. Stone hill College, Ph.D. University of North Carolina 
at Chapel Hill 
Research predominately focuses on organic matter inputs 
and degradation rates in coas tal and estuarine waters. 
Courses: O rganic Geochemistry 
Chemical Oceanography 
Catherine J. Chisholm-Brause 
Assistant Professor 
Department of Physical Sciences 
B.S. Harva rd University, M.S. Stanford University, 
Ph.D. Stanford University 
Primary research area is particle surface chemistry focusing 
on reactivity and mobility of metals in soils, sediments, and 
aquifers. 
Courses: Advanced Aquatic Chemistry 
Surface and Interface Chemistry 
Analytical Methods for Metals Analysis 
Hugh W. Ducklow 
Loretta and Lewis Glucksman Professor of Marine Science 
Department of Biological Sciences 
A.B. Harvard College, A. H. Harvard University, 
Ph.D. Harvard University 
Research foc us is the study of bacterioplankton in the 
ecology and biogeochemistry of estuarine, coastal, and 
open ocean plankton systems. 
Courses: Marine Plankton Ecology 
Biological Oceanography 
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J. Emmett Duffy 
Assistant Professor 
Department of Biological Sciences 
B.S. Spring Hill College, M.S. University of Maine, 
Ph.D. University of North Carolina at Chapel Hill 
Primary research focus is the ecological and evolutionary 
mechanisms that generate and maintain diversity in 
natural communities. 
Courses: Biological Oceanography 
Stephen L. Kaattari 
Professor of Marine Science 
Department of Environmental Sciences 
B.S. , Ph.D. University of California - Davis 
Broad area of interest is the comparative immunology of 
fish and shellfish. This includes inves tigating , among other 
things , immunochemistry, immunotoxicology, vaccines, 
and immunodiagnostics. 
Courses: Basic and Theoretical Immunology 
Applied and Clinical Immunology 
Steven A. Kuehl 
Associate Professor 
Department of Physical Sciences 
B.A. Lafayette College, 
M.S. , Ph.D. North Carolina State University 
Primary research centers on sediment dispersal and the 
accumulation of fine-grained sediments in continental 
margin environments. 
Courses: Marine Sedimentation 
Coastal and Marine Stratigraphy 
Isotope Geochronology 
John D. Milliman 
Professor and Dean of Graduate Studies 
Department of Physical Sciences 
B.S. University of Rochester, M.S. University of 
Washington - Seattle, Ph.D. University of Miami 
Societal and economic implications of natural and anthro-
pogenic changes on sedimentary systems both locally and 
globally. 
Courses: Scientific Communication Skills 
Mark R. Patterson 
Associate Professor of Marine Science 
Department of Biological Sciences 
A.B. Harvard College, A.M. H arvard University, 
Ph.D. Harvard University 
Primary research focus is biofluid mechanics, especially · 
processes involving lower invertebrates and algae. 
Courses: Fundamentals of Marine Science 
Physical Biology of Marine O rganisms 
F acuity __ _____ 
Biological Sciences 
Robert J. O rth (Chair) 
Associate Professor 
Dennis L. Taylor 
Dean and Acuff Professor 
Kenneth L. Webb 
Chance llor Professor 
Hugh W Ducklow 
Glucksman Professor 
Iris C. Anderson 
Professor 
Richard L. Wetzel 
Professor 
Robert J. Diaz 
Associate Professor 
Leonard W Haas 
Associate Professor 
Howard I. Kator 
Associate Professor 
Mark W Luckenbach 
Associate Professor 
Mark R. Pat te rson 
Associate Professor 
]. Emmett Duffy 
Assistant Professor 
John E. O lney 
Assistant Professor 
Linda C. Schaffner 
Assistant Professor 
Kenneth A. Moore 
Instructor 
Martha W Rhoads 
Instructor 
Emeritus 
Michael Castagna 
Professor Emeritus 
William J. Hargis, Jr. 
Professor Emeritus 
Detailed individual research profiles 
arc avail able in the Department of 
Biological Sciences program 
brochure. 
MAJOR PROGRAMS & NEW INITIATIVES 
Benthic Ecology: Examines the major processes governing structure and 
function of benthic systems. Ongoing studies of processes influencing 
recruitment, growth and production of benthic organisms; function and role 
of benthic communities on fate and transfer of sediment, organic matter and 
sediments. 
Plankton Processes : Long-term studies on species composition and/or abun-
dance in relation to eutrophication and nutrient enrichment. 
Nutrien t Cycling: Focuses on spatial and temporal control of phytoplank ton 
production by phosphorus or ni trogen and the impac t of various processes on 
the food web. Sediment-related processes and exchange with overlying water 
studies form a portion of this program. 
Macrophyte Ecology: Concentrates on submersed and emergent macrophyte 
species in shallow subtidal, intertidal marine, brackish and freshwater areas . 
Current studies on plant distribution and abundance, restoration ecology, 
dispersal mechanisms and plant response to environmental vari abili ty and 
related factors. 
Physical Biology: Interdisciplinary studies investigate food capture, bio-
energetics , primary and secondary production and allometry in invertebrates 
and algae. O ngoing collaborative work in the Chesapeake Bay, Gulf of 
Maine, Caribbean and Lake Baikal, Russia. 
Ecosystem Modeling: Development of digital computer simulation models as 
integrative and synthetic tools for ecosystem analysis to address basic and 
applied management questions. 
lchthyoplankton Ecology and Systematics: Research focuses on the distribu-
tion and abundance of fish eggs and larvae and factors affec ting survival and 
recruitment. Surveys form basis of population dynamics and stock assess-
ments. 
Biological O ceanography: Emphasis on examining the fundamental processes 
underlying primary and secondary production in marine ecosys tems primarily 
offshore systems. Studies focus on understanding the physical processes 
supporting primary production, plankton dynamics , biotic interactions 
structuring communities , vertical and horizontal distrubutions, foodweb 
structure, and the ecological role of higher and lower trophic levels and 
benthic-pelagic coupling. 
Marine Plankton Ecology: Focuses on contemporary topics in cellular 
population, community and ecosystem level dynamics of plankton systems 
including nutrients and organic matter, viruses , bacteria, phytoplankton, 
protists and zooplankton. 
Evolutionary Ecology: Research focuses on the ecological and evolutionary 
mechanisms that generate and maintain diversity in natural communities. 
Integrating methods from experimen tal ecology, behavior, demography, and 
molecular genetics , studies concentrate on the evolutionary consequences of 
resource use patterns. Current projects address the role of grazer diversity in 
seagrass ecosys tem function (Chesapeake Bay), evolutionary consequences of 
symbiosis in coral-reef shrimp (Caribbean), and phylogenetic analysis of the 
adaptive radiation of freshwater amphipods (Lake Baikal, Siberia) . 
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-Faculty __ _____, 
Environmental Sciences 
Robert J. Huggett (Chair '92- '93) 
Professor 
Morris H. Roberts, Jr. 
Professor (Chair '93-'94) 
Henry Aceto, Jr. 
Professor 
Stephen L. Kaattari 
Professor 
Mohamed Faisal Abdel-Kariem 
Associate Professor 
Fu-Lin E. Chu 
Associate Professor 
Robert C. Hale 
Associate Professor 
Craig L. Smith 
Associate Professor 
Beverly A. Weeks-Perkins 
Associate Professor 
Michael A. Unger 
Assistant Professor 
Peter Van Veld 
Assistant Professor 
Wolfgang Vogelbein 
Assistant Professor 
Emeritus 
Rudolf H. Bieri 
Professor Emeritus 
Michael E. Bender 
Professor (Deceased) 
MAJOR PROGRAMS & NEW INITIATIVES 
Environmental Chemistry: Using sophisticated and sensitive analytical 
methods developed at th is laboratory for specific tas ks, this program seeks to 
dete rmine the temporal and spatial distributions of anrhropogenic compounds 
in various environmental matrices including wate r, sediment, and selected 
biota. In conjunction with the other programs, the routes and mechanisms of 
chemical uptake and transformation by biota are studied. 
Ecotoxicology: T his program involves l) traditional aquatic toxicity studies to 
measure organismal effects of contaminated water and sediment on marine 
organisms, and 2) cellular, histological, subcellular, and molecular effects studies 
to gain insight into mechanisms of uptake, internal distribution, biotransforma-
tion, and clearance. 
Pathobiology: Major projects in this program focus on diseases of rainbow 
trout and oysters. A variety of immunological, cytological, histological and 
biochemical techniques are being applied to determine the mechanism(s) by 
which pathogens (such as Perkinsus marinus) cause disease in the host organisms 
(e .g. the oyster) and to examine how the hosts attempt to deal with the 
invasion . There is increasing collaborative study between the ecotoxicology and 
pathobiology programs to understand the impact of toxic materials on the host 
parasite interactions. 
• Transfer of ongoing immunological research on rainbow trout from Oregon 
State University and initial application of these techniques for mummichog 
cancer research. 
• Evaluation of carbonaceous resins to reduce the toxicity of PAH conrami-
nated sediments and the potential for in situ use to remediate environmental 
damage. 
• Application of super- critical fluid extraction methodology in analytical 
research to reduce the use of solvents for extracting analytes from various 
matrices . 
• Application of in vitro culture technique for Perkinsus marinus as a tool for 
evaluating the relationship to the hos t, Crassostrea virginica. 
• Examination of the role of extracellular proteases in extablishment of 
Perkinsus infections in oyste rs. 
• Identification of biochemical mechanisms of toxicanr resistance in aquatic 
organisms. 
Detailed individ ual research profi les are available in the 
Department of Environmental Sciences program brochure. 
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Faculty __ _, 
Fisheries Science 
Roger Mann (Chair) 
Professor 
Herbert M. Austin 
Professor 
Eugene M. Burreson 
Professor 
Mark E. Chi ttenden, Jr. 
Professor 
William D. DuPaul 
Professor 
Joseph G. Loesch 
Professor 
John A. Musick 
Professor 
Frank 0. Perkins 
Professor 
John E. Graves 
Associate Professor 
James E. Kirkley 
Associate Professor 
Romuald N. Lipcius 
Associate Professor 
Mark W Luckenbach 
Associate Professor 
Jon A. Lucy 
Instructor 
Jacques van Montfrans 
Instructor 
Emeritus 
Jay D. Andrews 
Professor Emeritus 
Dexter S. Haven 
Professor Emeritus 
Frank). Wojcik 
Assistant Professor Emeritus 
Detailed individual research 
profiles are available in the 
Department of Fisheries 
Science program brochure. 
MAJOR PROGRAMS & NEW INITIATIVES 
Crustacean Ecology: Studies examine the behavioral ecology, population 
dynamics and recruitment mechanisms of blue crab in Chesapeake Bay and 
spiny lobsters in Caribbean. Emphasis on predator-prey interactions, popula-
tion and fisheries modeling, ecology of natural and artificial reef systems, and 
ecology of tropical fish and queen conch. 
Bivalve Ecology: Studies on recruitment of bivalves, particularly oysters, and 
the effects of the environment on physiology and behavior of larval oysters 
and other bivalves; oyster population assessments and the development of 
disease-resistant hybrids. Feedi ng studies evaluating the effects of food quali ty 
and hydrodynamics. 
Fisheries Oceanography: Focus on the effects of environmental vari ables 
(weather and cl imate) on the survival, recrui tment and di stribution of fishes 
and other marine organisms. 
Fish and Shellfish Pathology: O ngoing research on the systematics, life cycles, 
ecology, pathology and control of important disease agents in the Chesapeake 
Bay region. Current emphasis is on protozoan parasites of oysters, blue crabs 
and fishes. 
Finfish Ecology: Studies of the dynamics, recrui tment, stock structure and li fe 
history of marine, estuarine and anadromous fishes; based on sampling 
fisheries landings, surveys and tagging studies. Da ta generated by this program 
is directly applied to fisheries management by sta te and regional agencies . 
Chondrichthyan Biology: Continuing studies into the comparative morphology 
of sharks and their relatives ; population dynamics, reproduction, feeding 
strategies and energetics of coastal and deep-sea sharks and shark fishery 
management problems. 
Sea Turtle Ecology: Long- term research on the distribution, abundance, 
ecology and energetics of sea turtles. Current beh avior and migration studies 
using sonic, radio and satellite tracking as well as nesting and sex ratio 
studies. 
Systematics: Examines the morphology, evolution, taxonomy and zoogeography 
of various finfish groups. 
Fisheries Genetics: The application of molecular genetic techniques to address 
problems in fisheries science. Studies include: analysis of stock structure, use 
of molecular characters to identifY early life history stages of marine organ-
isms; and the evaluation of taxonomic and biogeographic hypotheses with 
Commercial Fisheries Development: Research includes gear selectivity and 
bycatch as well as management and regulatory strategies for seafood produc-
tion, processing and utilization. 
Marine Resource Economics: Studies focus on marine resource and environ-
mental economics, resource management, statistics, game theory, risk and 
uncertainty and operations research analysis. In addition, international trade, 
economic development, population dynamics and the economics of recre-
ational fishing are examined. 
Marin e Leech Thxonomy and Systematics: The only marine leech taxonomist 
in the worl d competent in the world fauna, Dr. Eugene Burreson, provides 
identification for specimens from all over the world. In addition, he works 
with investigators internationally to develop genus descriptions for new 
species. 
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Faculty __ ___, 
Physical Sciences 
AlbertY. Kuo (Chair '93-'94) 
Professor 
L. Donelson Wright (Chair '92 -'93) 
Chancellor Professor 
John D. Boon, III 
Professor 
Robert]. Byrne 
Director for Research and 
Advisory Services , Professor 
David A. Evans 
Professor 
William G. Macintyre 
Professor 
John D. Milliman 
Dean Graduate Studies , 
Professor 
John M. Brubaker 
Associate Professor 
John M. Hamrick 
Associate Professor 
Steven A. Kuehl 
Associate Professor 
Jerome P. -Y. Maa 
Associate Professor 
Evon P. Ruzeck i 
Associate Professor 
James E. Bauer 
Ass istant Professor 
Elizabeth A. Canuel 
Assistant Professor 
Catherine ]. Chisholm-Brause 
Assistant Professor 
Rebecca M. Dickhut 
Assistant Professor 
Carl H. Hobbs, III 
Assistant Professor 
Robert J. Lukens 
Instructor 
Emeritus 
Maynard M. N ichols 
Professor Emeritus 
MAJOR PROGRAMS & NEW INITIATIVES 
Chemical Fate and Transport: Understand ing the physical- chemical properties 
and the naturally occurring transport and transformation pathways for chemical 
contaminants within aquatic ecosystems. 
Surface Geochemistry: Reactions of anthropogenic (e .g., traizine herbicides, 
organic compounds, chlorinated hydroca rbons, radioac tive and tox ic metal 
contaminants, and refined fue ls) and natural products at the mineral-water, 
sediment-water, and suspended particle-water interfaces. 
Biogeochemistry: Interdisciplinary science: chemistry of the Earth's surface , 
including in teractions among the atmosphere, oceans, crustal minerals, and 
living organisms. 
Organic Geochemistry: Examines organic matter, including factors controlling 
its production, transformation, and ultimate fate. 
Small Scale Physical Processes: coastal fronts, internal waves , including 
internal tides and the development and breakdown of density stratification to 
better understand vertical and horizontal flu xes in estuaries and on the shelf. 
Continental Shelf Dynamics: Empahsis on understanding the physical 
mechanisms that cause across-shelf transport of particles. 
Estuarine Dynamics: Addresses both large scale, long term transport processes 
and smaller scale, often loca lized, short time scale processes , using observation, 
theoretical and computational tools. 
Sediment Geochemistry and Geochronology: Study of seabed processes which 
determine the ultimate fate of particu late materials and chemical species in 
es tuarine and coasta l environments. 
Sediment Environments and Stratigraphy: Examines the long-term (I OOs of 
years) integration of the consequences of shelf, including estuarine and riverine, 
processes. 
Shoreline Studies: Developing proper responses to shoreline erosion at specific 
sites via beach nourishment and/or stabilization to avoid the loss of highly 
valued coastal property and in some cases living coas tal resources. 
Dispersal of River Sediments in Coastal Seas: The transfer processes and the 
fate of river-derived sediment in coastal seas. 
Sediment Erosion and Deposition Processes: Various methods employed to 
quantify the erosion and deposition rates of sediment at the water-sediment 
interface . 
De tailed individual resea rch profi les are available in the 
Department of Physical Sciences program brochure. 
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F acuity __ -----. 
Resource Management 
and Policy 
Carl H. Hershner (Chair) 
Associate Professor 
Maurice P. Lynch 
Professor 
Bruce J. Neilson 
Professor (Deceased) 
Gene M. Silberhorn 
Professor 
N. Bartlett Theberge, Jr. 
Professor 
Thomas A. Barnard, Jr. 
Assistant Professor 
James E. Perry, III 
Assistant Professor 
Kevin P. Kiley 
Instructor 
Walter I. Priest, III 
Instructor 
MAJOR PROGRAMS & NEW INITIATIVES 
Wetlands Program: Continuing basic and applied research on tidal and 
nontida l we tlands management programs. 
Comprehensive Coastal Inventory P rogram: Inventory and monitoring 
projects for we tlands, shoreline and associated natural and cultural resources 
in the coastal plain as well as applied research in resource management based 
on inventory information. Applied research in Geographic Information 
Systems and image processing. 
Chesapeake Bay National Estuarine Research Reserve: Develops and 
manages the reserve system; supports and conducts research at reserve sites; 
and conducts outreach educational programs associated with the rese rve 
sites. 
Ocean and Coastal Law: Provides graduate education and advisory support to 
state agencies and the General Assembly and conducts research on resource 
management issues pertinent to Virginia. 
Chesapeake Bay Water Quality Monitoring Program: Continuing water 
quali ty sampling studies in support of the Bay Program also includes the 
Institute's Nutrient Analysis Laboratory . 
Center for Coastal Management and Policy: An administra tive vehicle for 
managing interdisciplinary projects involving personnel fro m Resource 
Management and Policy, Virginia Institute of Marine Science/ School of 
Marine Science, the College of William and Mary and other institutions. 
• Assessment of coastal plains non tidal wetlands structure and function and 
deve lopment of guidelines for regulating programs. 
• Revision/update of Virginia We tl ands Management Handbooks . 
• York River Basin resource inventory and plann ing project development. 
• Identification of 28,000 acres of unknown state lands resul ting in legislation 
establishing a new code chapte r providing for management and protec tion of 
these lands. 
• Research on created wetlands used as compensation for natural we tland 
losses. 
• Development of Geographic Infirmation System based protocols fo r Bay 
resource use conflict analysis. 
Detailed individual research profiles are available in 
the Department of Resource Management and Policy 
program brochure. 
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EDUCATION 
SCHOOL OF MARINE SCIENCE 
I n May of 1993 , Dr. John D. Milliman became dean of graduate studies . Prior to coming to VIMS/SMS, Milliman was a senior scientist at Woods Hole Oceanographic Institution (WHOI) in Woods Hole, Massachusetts. During his tenure at WHO I, he served as visiting scientist at the University of Heidelberg, the University of Oslo and with 
the Canadian Geological Survey in Vancouver. In addition, he served as associate program director for ocean studies 
with the National Science Foundation during 1990-1 992. 
A specialist in marine geology, Milliman is well recognized for his research and has authored or co-authored more 
than 145 scientific publications and is author or edi tor of six books. In 1992, he was awarded the Francis P. Shepard 
Medal for his contributions to the field of marine geology. 
In conjunction with the Departmental restructuring, the School of Marine Science (SMS) curriculum has been 
extensively evaluated and revised over the past two years. Almost half the graduate level courses offered two years ago 
have been revised or eliminated while nearly an equal number of new courses have been added. In addition, core-
course requirements, comprehensive and qualifying exams, and credit requirements for degrees have been re-evalu-
ated. Students and faculty increasingly interact with the science and policy departments on the main campus of 
William and Mary. These changes reflect a closer alignment between the School of Marine Science and the primary 
research disciplines at the Insti tute and provide mechanisms for the interdisciplinary study that characterizes contem-
porary marine science. 
Applications to the SMS increased 500% between 1988 and 1994. The average Graduate Record Exam score rose 
from 1100 to nearly 1300. The fall of 1994 saw an all time high graduate enrollment of 135 students. One measure of 
the caliber of SMS student is the increasing number of awards given annually. Currently some students are receiving 
stipend support from the National Science Foundation, the Office of Naval Research, the Department of Education 
(Patricia Roberts Harris Fellowships) as well as from private foundations and organizations. 
Many of our students have received awards for outstanding oral and poster presentations at national scientific 
meetings. In addition, the School annually awards students who show outstanding achievement in the classroom and 
laboratory. 
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STUDENT AWARDS 
Rochelle D. Seitz, 1992-93, Kathryn Gallagher, 1993-94, Dean's Prize for Advancement of 
Women in Marine Science. 
livingston S. Marshall, ]r., 1992-93, Edward Laurence Libelo, 1993-94, John M. and Marilyn Zeigler 
Outstanding Student Achievement Award. 
Giancarlo Cicchetti, 1993-94, William J. Hargis, Jr. Fellowship Award. 
Jerome LaPeyre, Ph.D. Best Student Paper- National Shellfisheries Association annual meeting June 1993. 
Christopher Buzzelli, Best Student Paper, 2nd Coastal Wetland Ecology & Management Symposium, 
Key Largo, Fl, December 6-9, 1994,·and NOAA Sanctuaries and Reserves Graduate Research 
Fellowship , 1992- 1994. 
Sandra Blake, Best Student Poster, National Shellfisheries Association, annual meeting April1994. 
Douglas A. Dixon, Best Student Paper, American Fisheries Society, Tidewater Chapter, 1992, and 
Best Technical Paper, American Fisheries Society, Tidewater Chapter, 1994. 
1 
I 
,) 
I 
GRADUATES 1992, 1994 
Graduates 
Aug. & Dec. 1992 
May, Aug. & Dec. 1993 
May 1994 
Ph. D. Dissertations 
Baker, Patrick Kelly, 1993 
Baker, Shirley Marie, 1994 
Baldwin, Carole Christine, 1992 
Barbieri, Luiz, R., 1994 
Blaylock, Robert Alvie 1992 
Bodhipaksha, Nantarika, 1994 
Calvo, Gustavo W, 1994 
Grogan, Eileen D., 1993 
Hata, David Noboru, 1993 
Hoff, James Gaven, 1992 
Hsu, Ya-Ke 1993 
Keinath, John A., 1993 
La Peyre, Jerome F., 1993 
Lowerre-Barbieri, Susan, 1994 
Mansour, Randa A., 1992 
Marshall, Livingston Sinclair, 1992 
Olmi, Eugene,). Ill, 1994 
Park, Kyeong, 1993 
Seeley, Kenneth R., 1993 
Sismour, Edward Norbert, 1994 
Tabit, Christopher R., 1993 
Williams, Christopher D., 1994 
Xu, Jingpin, 1994 
Ph.D. 
5 
9 
8 
M.A. Thesis 
Adams, Aaron, ]., 1993 
Bankey, Laura A., 1993 
Bentley, Ellen L., 1994 
Blake, Sandra G., 1994 
Brotman, Mark)., 1992 
Brown, Susan Gwynne Day, 1992 
Cavalluzzi, Martin Ray, 1992 
Chen, Zi Qiang, 1992 
Cochran, Maria K., 1994 
Craig, Martha, 1992 
Dawson, Steffany I., 1992 
Goodman, Jill L., 1992 
Gustafson, Kurt E., 1993 
Haner, Judy L., 1993 
Hill, Paula L., 1992 
Layman, Bruce C., 1992 
SUMMER INTERNS 
M.A. 
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12 
6 
Maddox, Elizabeth D., 1992 
Mintz, Jonathon D., 1992 
Moore, Niels E. , 1994 
Morgan, Lee W, 1992 
Neubauer, R. Joseph., 1993 
Niebuhr, David H., 1993 
Pile, Adele J., 1993 
Rudershausen, Paul J., 1994 
Rybitski, Mary J., 1993 
Schwarzschild, Arthur C., 1993 
Shen, ]ian, 1993 
Sin, Yongsik, 1992 
Thompson, Michelle L., 1993 
Venkatraman, Padma T 1994 
T he internship program at SMS gives undergraduate students a chance to experience the marine sciences as they begin co.nsidering post-graduate careers. It also allows SMS an opportunity to target groups that have been under-represented in marine science and provide experiences not always available on their own campuses. Since 
1991 the number of intern applicants has more than doubled, and the number of actual participants has increased by 
more than 50 percent. 
The Research Experience for Undergraduates (REU) Program from the National Science Foundation has historically 
funded most of this program, but currently the Massey Foundation and the Union Camp Corporation, as well as the 
National Oceanic and Atmospheric Administration, and the Office of Naval Research also provide funding. 
15 
ADVISORY SERVICES 
Advisory services, the avenue for conveying scientific and technical information is the third part of a seamless whole-the tripartite mission ofVIMS/SMS. Faculty, staff, and students have an unparalleled opportunity to apply their knowledge to natural resource issues. Staff interact on a continuing basis with the branches of the 
Commonwealth government, localities, business, industry and the general public to provide objective analysis and 
advice. In addition, scientists from the Institute also serve as advisors on regional, national, and international natural 
resource stewardship agencies. 
The advisory role of the VIMS/SMS scientist is to provide recommendations based on the results of current and 
ongoing research and literature study. Advisory programs include: Fisheries Management, Environmental Risk 
Assessment, Shoreli ne Erosion Program, and the Wetlands Program. 
The role of The Marine Advisory Program (MAP) is to be directly responsive to the needs of industry and the general 
public and to provide information that will increase public awareness of the marine environment. The Sea Grant 
Marine Advisory Program, a stare/federal program administered through NOAA, provides one avenue for distributing 
informat ion to appropriate agencies and resource managers. 
MARINE ADVISORY 
PROGRAM ___ __, 
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Will iam DuPaul 
Associate Director For 
Advisory Services 
Professor 
James Ki rkley 
Associate Professor 
Bob Fisher 
Commercial Fisheries 
Specialist 
Jon Lucy 
Recrea tional Specia list 
Michael Oesterling 
Commercial Fisheries 
Specialist 
Lee Larkin 
Education Program Director 
Vicki C lark 
Educator 
Jan Hodges 
Educator 
Laura Rose 
Aquaculture Specialist 
Susan Waters 
Editor, Writer 
MAJOR PROGRAMS & NEw INITIATIVES 
Marine Resource Economics: Stud ies of foreign crab import markets to 
quantify and demonstrate the growing impact of Asian and South American 
markers on the domestic crab market trad itionally controlled by the Chesa-
peake Bay blue crab industry. 
By-Catch: The growing interest in the harvesting of by-ca tch or non-targeted 
species prompted the National Marine Fisheries Service to fund a study to 
measure the nature and extent of by-catch in the Atlantic menhaden fishery. 
Economic Impact of Recreational and Commercial Fisheries: The primary 
objective of this study is to determine the overall economic impact of the 
recreational and commercial fisheries on Virginia as well as representative 
coastal counties. 
Standardizing Fishing Effort and Individual Transferable Effort Programs in 
the Sea Scallop Fishery: Studies explored the consolidation and transfer of 
clays at sea for the sea scallop industry. The concern addressed was the method-
ology of standardizing fishing power in terms of fishing day equivalents. 
Hard Clam Relaying: Marine Advisory Program specialists monitor environ-
mental parameters at hard clam relay grounds, train relay operators in evaluat-
ing physical conditions, and in evaluating management strategies to reduce 
adverse impacts. 
Processing Aids: Traditional methods used by the sea scallop industry gener-
ally result in the add ition of water to the seafood product. MAP researchers are 
evaluating alternative application methods. 
Seafood Safety: MAP scientists are extensively involved in developing vessel 
sanitation programs for the sea scallop industry, so that industry will be able to 
meet anticipated regulatory changes . 
Wastewater Management: Studies focus on alternatives to normal soaking procedures to assist the 
sea scallop industry in meeting anticipated regulatory changes, which will call for a lowering of 
phosphorus discharge. 
Aquaculture: MA P continued its initiative to assist culturists in many aspects of their operations. 
The focus now is on developing the potential of the bay scallop as a whole, in-the-shell product. 
Work in shedding blue crabs included a characterization of the soft crab industry, to ascertain the 
impact of the soft crab fi shery on the entire fishery. 
Marine Recreational Fisheries: MAP researchers conducted research to elucidate mortality rates in 
summer flounder when hooked and released in the Chesapeake Bay. In addition to research and 
educa tional programs, MAP conducted a national conference on release mortality in marine recre-
ational fisheries . 
Education: T his program focuses on four main areas. The Bay Team reaches thousands of school 
children throughout Virginia, teaching them about issues crucial to the Chesapeake Bay. The Global 
Change Program provides educators with up-to -date global change information in a variety of 
formats. The Seafood Education Program serves the general public, educators, and food service 
professionals through seafood cooking classes and seminars for food se rvice professionals. The 
aquarium, an educational tool for both children and adults, houses over 50 different species of 
marine organisms native to Virginia waters. 
ADDITIONAL RESOURCES 
A s technological advances continue to redefine research and academic requirements, the various service centers and support services are challenged to accommodate the rapid changes in methods and requirements. From engineering special equipment for vessels and laboratories, to developing home pages for the world-wide 
internet, to maintaining numerous computer networks, the professional support staff complement and enhance the 
Institute's ever expanding activities. 
Eastern Shore Laboratory: Continues to lead the state in the development of shellfish aquaculture. The 
laboratory is also expanding its role as a fi eld sta tion, providing a base of operations for work by VIMS fac ulty, 
student and staff as well as visiting researchers. 
Chesapeake Bay National Estuarine Research Reserve in Virginia: Research, monitoring and educational 
ac tivities associated with CBNERRVA have continued to grow and mature. During the past two years 36 
distinct research projects involving about 55 different investigators from 11 institutions were conducted in the 
York River components or potential Rappahannock or Potomac River components of the Research Reserve. 
VIMS Library: The library has intensified efforts to integrate itself into the information infras tructure at 
VIMS and the Main Campus. Bibliographies which previously were available only on the Library workstations 
are now avail able to all ofVIM S, the main campus and the world-wide Internet. In addition, several bibliogra-
phies are available on CD-RO M. In order to strengthen the fiscal fu ture of the Library, an Endowment 
Account was opened. At this time the Endowment has two annual donors and several individual donors. 
Information Technology and Networking Services: To meet the challenging information management 
requirements associated with its mission , VIMS has installed a high speed distributed network connecting all of 
the buildings on its 35 acre campus. This network consists of a 10 Mbit/second Ethernet trunk with 10 subnets. 
Attached to this network are a variety of computing systems including over 30 high perfo rmance workstations, 
450 PC's and 50 Macintosh computers running a combination of Unix, DOS, Windows, Apple OS, and OS/2 
in support of various activities. In addition, the auditorium, all classrooms, conference rooms and laboratories 
have been wired for computer network access, providing a great deal of flexibili ty for classroom participation 
and for seminars and lectures. This interconnection provides full electronic access to all personnel at the 
Institute. 
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VESSELS 
RESEARCH VESSELS FLEET COMPOSITION 
NAME LENGTH SPECIALTY SPEED/PROPULSION 
Bay Eagle 65' wet lab, dry lab, 16/450HP diesels (2) 
larger gear/staff projects 
Langley 49' Large lab, electronic support 10/200HP diesels (2) 
Capt. John Smith 42' Rigged for biological sampling 16/350HP diesel 
Ulysses 35' Rigged for hydrographic work 20!255 diesels (2) 
Fish Hawk 29' Rigged for fisheries monitoring 18/210HP diesel 
TRAILERABLE BoATS 
Osprey 26' Garvey hull, enclosed cabin,power winches 25/155HP outboard 
Marsh Hawk 26' Garvey hull, enclosed cabin,power winches 25/155HP outboard 
Heron 26' Garvey hull, enclosed cabin, power winches 25/155HP outboard 
Skimmer 24' Deep-vee design, high-speed/slack water runs 48/235HP outboard 
Tern 24' Deep-vee design, high-speed/slack water runs 40/300HP outboard 
Kingfisher 24' Fiberglass, enclosed cabin 25/200HP outboard 
Oystercatcher 21' Forward cabin, hydraulic winches, dredge boat 25/170HP outboard 
Teal 21' Fiberglass open skiff with self bailing decks 30/155HP outboard 
Gannett 21 ' Fiberglass open skiff with self bailing decks 30/155HP outboard 
Egret 21' Fiberglass open skiff with self bailing decks 30/155HP outboard 
Pelican 21' Fiberglass open skiff with self bailing decks 30/155HP outboard 
Sandpiper 18' Fiberglass open skiff with self bailing decks 35/65HP outboard 
Widgeon 18' Fiberglass open skiff with self bailing decks 35/65HP outboard 
Sea Gull 18' Fiberglass open skiff with self bailing decks 35/65HP outboard 
Loon 16' Boston Whaler used by hatchery electric start 25/40HP outboard 
Jon Boat (2) 14' Four man aluminum vee-bottom, electric start 25/25HP outboard 
Jon Boat (2) 14' Two man aluminum flat bottom, car topper 15/1 OHP outboard 
Jon Boat (2) 12' Modified vee-hull 15/1 OHP outboard 
Zodiac 14' Rigid-hulled, inflatable for scuba diving 25/2.5HP outboard 
Zodiac 10' Inflatable for scuba diving support 15/15HP outboard 
Large Boats - .576 days 
Total Boat Use (Days) 7-92 through 6-94 
Small Boats- 1,471 days 
Total Days: 2,04 7 
LIBRARY HOLDINGS VIMS AIRCRAFT AcTIVITY 
Periodical Subscriptions - 528 
Monographic Titles- 20,426 
Bound Volumes (books and periodicals)- 47, 118 
Maps and Charts- 4,457 
1992-1993 467.28 hours 
1993-1994 314.71 hours 
VIMS DIVE LOCKER 
36 Scientific divers 
(distribution 1/2 faculty/staff; 1/2 students) 
1993-.570 dives 
1994- 930 dives 
PUBLICATIONS 
j ouRNAL AND BooK 
CoNTRIBUTIONs 
157 1. Mathews, Elaine S., J. Ernest 
Warinner, and Beverly Anne Weeks. 
1990. Assays of immune function in 
fish macrophages; techniques used as 
indicators of environmental stress. 
Pp. 155-163 in Stolen, J. S., T. C. 
Fle tcher, D. P. Anderson, B. S. 
Roberson and W.B. van Muiswinkel, 
cds. Techni£jues in Fish Immunology 
(FITC No. 1). 
15 76. O rth, Robert J., Kenneth A. Moore, 
and Judith F. Nowak, 1990. Monitor-
ing seagrass distribution and 
abundance patterns: a case study 
from the Chesapeake Bay. Pp. 111 -
123 in Kiraly, Sari J., Ford A. Cross 
and John D. Buffington, eds. Federal 
Coastal Wetland N apping Programs; 
A Report by the National Ocean 
Pollution Policy Board's Habitat Loss 
and Modification Working Group. 
U.S. Fish and Wildlife Service. 
Biological Report 90(18). 
1637. Nichols, Maynard M. , and John D. 
Boon. 1994. Sediment transport 
processes in coastal lagoons. Pp. !57-
219 in Kjerfve, Bjorn, ed. Coastal 
Lagoon Processes. 
164 I. O rth , Robert J. 1992. A perspective 
on plant-animal interactions in 
seagrasses : physical and biological 
determinants influencing plant and 
animal abundance. Pp. 147-164 in 
Plant-Animal Interactions in the 
Marine Benchos. 
1646. Kuo, AlbertY., and Kyeong Park. 
1993. Transport of hypoxic waters: an 
esruary- subestuary exchange. Pp. 
599-615 in Prandle, David, ed. 
Dynamics and Exchanges in Eswaries 
and the Coastal Zone. 
1661. Brown, C raig A. and Jon A. Lucy. 
199 1. Standardized catch rates of 
small bluefin tuna in the Virginia 
(U.S.) offshore rod and reel fishery. 
ICCAT Collective Volume of 
Scientific Papers 35(2):308-3 16. 
1671. Hobbs, Carl H., Ill. 1991. Marine 
mineral resources of the United 
States middle and south Atlantic 
coasts. Marine Mining 10:2 15-230. 
1677. Sc haffner, Linda C., Per Jonsson, 
Robert J. Diaz, Rutger Rosenberg, 
and Paul Gapcynski. 1992. Benthic 
communities and bioturbation history 
of es tuarine and coasta l systems: 
effects of hypoxia and anoxia. Science 
of the Toral Environment, Supplement 
1992: 100 1-1016. 
1680. Perkins, Frank 0. 1993 . Infectious 
diseases of molluscs. Pp. 255-287 in 
Couch, John A. and John W. Fournie, 
eels. Parhobiology of Marine and 
Estuarine organisms. 
1685 . Sami, Susanne Mohamed Faisal, 
and Robert J. Huggett. 1993 . Effects 
of laboratory exposure to sediments 
contaminated with polycyclic 
aromatic hydrocarbons on the 
hemocytes of the American oyster 
Crassostrea virginica. Marine Environ-
mental Research 3 5: l 3 1-13 5. 
1687 . Sved, Daniel W., Peter A. Van 
Veld, and Morris H. Roberts Jr. 1992. 
Hepatic EROD activity in spot, 
Leiostoinus xanrhurus, exposed to 
creosote-contaminated sediments. 
Marine Environmental Research 
34:189-193 . 
1691. Faisal, Mohained and Robert J. 
Huggett. 1993. Effects of polycyclic 
aromatic hydrocarbons on the 
lymphocyte mitogenic responses in 
spot, Leiostomlis xanrlumts. Marine 
Environmental Research 35: 12 1-l 24. 
1698. Barber, Bruce J., Roger Mann, and 
Standish K. Allen, Jr. 1992. Optimi-
za tion of triploid induction for the 
oyster, Crassostrea virginica (Gmelin) . 
Aquaculture 106:21-26. 
1699. Hershner, Carl H . 1992. Ecological 
functions and values of nontidal 
wetlands. Pp. 1-16 in Perspectives on 
the Chesapeake Bay, 1992: Advances 
in Estuarine Sciences . (US EPA 
Chesapeake Bay Program, Scientific 
and Technical Advisory committee) . 
1700. Diaz, Robert J., R. Joseph 
Neubauer, Linda C. Schaffner, 
L. Pihl, and S. P. Baden. 1992. 
Continuous monitoring of dissolved 
oxygen in an estuary experiencing 
periodic hypoxia and the effect of 
hypoxia on macrobenthos and fish . 
Science of rl1e Ti>ral Environnem, 
Supplemem 1992: 1055- 1068. 
1702. Yano, Kazunar i and John A. 
Musick. 1992. Comparison of 
morphometries of Atlantic and 
Pac ific specimens of rhc fa lse 
catshark, Pseudorriakis microdon, with 
notes on stomach contents. Copcia 
1992 (3) :877-886. 
1706. Rheinhardt, Richard D. 1992. A 
multivariate analysis of vegetation 
patterns in tidal freshwater swamps 
of lower Chesapeake Bay, USA. 
Bulletin of rhe Torrey Botanical Club 
11 9: 192-207. 
1715. W illiams, Christopher D., 
Mohamed Faisal, and Robert J. 
Huggett. 1992. Polynuclear aromatic 
hydrocarbons and fish lens cataract: 
effects of benzo [a]pyrene-7 ,8-
dihydrodiol on the macromolecular 
synthesis of cultured eye cells. 
Marine Environmental Research 
34:333-337. 
1716. Sami, Susanne, Mohamed Faisal, 
and Robert]. Huggett. 1992. 
Alterations in cytometric character-
ist ics of hemocytes from American 
oyster Crassostrea virginica exposed 
to a polycyclic aromatic hydrocarbon 
(PAH) contaminated environment. 
Marine Biology 11 3:247-252. 
1720. Shpigel, Muki, Bruce J. Barber, and 
Roger Mann. 1992. Effects of 
elevated temperature on growth, 
gametogenesis, physiology, and 
biochemical composition in diploid 
and triploid Pacific oysters, 
Crassostrea gigas Thunberg. Journal of 
Experimental Marine Biology and 
Ecology 161 :15-25 . 
1721. Kator, Howard 1. , Lori J. Morris, 
Richard L. Wetzel, and Eric T. 
Koepfler . 1992 . A rapid chromato-
graphic method for recovery of 
ISNO ,- and NOJ- produced by 
nitrifi-cation in aqueous samples. 
Umnoloqy and Oceanography 
37:900907. 
172 3. Klinger, Ruth Ellen C., and John A. 
Musick . 1992. Annular growth 
19 
layers in juvenile logge rhead turtles 
(Caretta care tea) . Bulletin of Marine 
Science 51:224-230. 
1724. Eggleston, David B., Romuald N. 
Lipcius, and Anson H. Hines. 1992. 
Density-dependent predation by blue 
crabs upon infaunal clam species with 
contrasting distribution and abun-
dance patterns. Marine Ecology 
Progress Series 85:55-68. 
1725 . Eggleston, David B., Romuald N. 
Lipcius, and David L. Miller. 1992. 
Artificial shelters and survival of 
juvenile Caribbean spiny lobster 
Pamillrus argtis: spatial, habitat and 
lobster size effects. Fishery Bulletin, 
u.s. 90(4):691-702. 
1730. Nichols, Maynard M. 1993. 
Response of coastal plain es tuaries to 
episodic events in the Chesapeake 
Bay region. Pp. 1-20 in Mehta, Ashish 
).,eel. Nearshore and Estuarine 
Cohesive Sediment Transport. 
Washington, DC, American Geologi-
cal Union. (Coastal and Estuarine 
Studies Series). 
1733. Hale, Robert C., and John Greaves. 
1992. Methods for the anlaysis of 
pe rsistent chlorinated hydrocarbons 
in tissues. Journal of Chromawgraphy 
(Biomedical Applications) 580:257-
278. 
1734. Wright, L. Donelson, John D. Boon, 
Jingping Xu, and Sung-Chan Kim, 
1992. The bottom boundary layer of 
the bay stem plains environment of 
lower Chesapeake Bay. Estuarine, 
Coascal and Shelf Science 35: 17-36. 
1735. Armstrong, Michael P., John A. 
Musick, and James A. 
Colvocoresses. 1992. Age, growth 
and reproduction of the goosefish 
l...o/Jhius americanus (Pisces : 
Lophiiformes). Fishery Bulletin, U.S. 
90:217-230. 
1736. Espourteille, Francois A., John 
Greaves, and Robert J. Huggett. 
1993. Measurement of tributyltin 
contamination of sediments and 
Crassostrea vi1ginica in the southern 
Chesapea ke Bay. Environimemal 
Toxicology and Chemistry 12:305-3 14. 
1737 . Rheinhardt, Richard D. 1992. 
20 
Disparate distribution patterns 
between canopy and subcanopy life-
forms in two temperate North 
American forests. Vegetatio 103:6 7-
77. 
1741. Blaylock, Robert A. 1993. Distribu-
tion and abundance of the cownose 
ray, RhinoJnera bonasus, in lower 
Chesapeake Bay. Estuaries 16(2) :255-
263. 
1742. Maa, Jerome P.-Y. 1993. VIMS sea 
carousel: its hydrodynamic character-
istics. Pp. 265-280 in Mehta, Ash ish 
)., ed. Nearshore and Estuarine 
Cohesive Sed iment Transport. 
Washington, DC, American 
Geological Union. (Coastal and 
Estuarine Studies Series). 
1743. Metcalf, Karen S. and Romuald N. 
Lipcius. 1992. Relationship of 
habitat and spatial scale with 
physiological state and se ttlement of 
blue crab posrlarvae in Chesapeake 
Bay. Marine Ecology Progress Series 
82:143-150. 
1745. Wright, L. Donelson. 1993. 
Micromorphodynamics of the inner 
continental shelf: a Middle Atlantic 
Bight case study. Journal of Coas tal 
Research, Special Issue No. 15:93-
124. 
1746. Munroe, T homas A. 1992. 
Interdigitation pattern of dorsal-fin 
pteryglophores and neural spines, an 
important diagnostic character for 
symphurine tonguefishes 
(Symphurus: Cynoglossidae: 
Pleuronectiformes). Bulletin of Marine 
Science 50:357-403. 
17 4 7. Diaz, Robert)., Lars Johan 
Hansson, Rutger Rosenberg, Paul C. 
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